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$\Omega(\subset R^{n})$ , $M$ $\mathbb{R}^{m}$
$u:\Omegaarrow R^{m}$ , $E_{1}(u)= \int_{\Omega}|\nabla u|dx$
$u$ $M$ $E_{1}(u)$
$\frac{\partial u}{\partial \mathrm{t}}=-\frac{\delta}{\delta u_{M}}E_{1}(u)=-P_{u}(\frac{\delta E_{1}}{\delta u}(u))$
$v\in M$ $P_{v}$ : $R^{m}arrow \mathrm{T}_{v}M$ 1-
$n=1$ , ,
(Giga $\cdot$ . Kobayashi [1]), $n$
$u_{0}$ , $\int_{\Omega}|\nabla u_{0}|dx$ ,




) , $\lceil\int_{\Omega}|\nabla u_{0}|dx$









$H=L^{2}$ (O, $T;L^{2}(\mathrm{T}^{n})$ ) , $\Phi_{T}$ : $Harrow(-\infty, \infty]$
$\ovalbox{\tt\small REJECT}(u)=\{$
$\int$0T( , $|\nabla u|$ ) $d$t $u\in L^{1}(0, T;BV(\mathrm{T}^{n}))$
+00 otherwise
$\Phi_{T}$ $H$ , , $\partial\Phi\tau$
$H$ 1-
$u_{t}\in-P_{u}(\partial\Phi_{T}(u))$ $u\in H$
$H=L^{2}(\mathrm{T}^{n})$ , $H$ $\varphi$
$\varphi(u)=\{$




$\mathrm{T}^{n}=\square ^{l}\Omega_{i}i=1$ (disjoint union)-, $\chi_{\Omega}:\in BV(\mathrm{T}^{n})$
, sjoint union $\mathcal{L}^{n}(\Omega_{i}\cap\Omega_{j})=0(i\neq j)$
$\Delta$ , $H=L^{2}(\mathrm{T}^{n})$ $H_{\Delta}$
$H_{\Delta}= \{\sum_{i=1}^{l}a$ i $\chi_{\Omega}:|a_{i}\in \mathbb{R}^{m}\}$ ( )
, $H$ $\varphi_{\Delta}$
$\varphi_{\Delta}(u)=\{$






$u\in H_{\Delta}$ $u= \sum_{i=1}^{l}a_{i}\chi_{\Omega}\dot{.}$ $u$
$n=1$ $\varphi_{\Delta}$
140
$u= \sum_{i=1}^{l}a_{i}\chi_{\Omega_{i}}\in H_{\Delta}(\mathrm{T}^{1})$ , $a_{l+1}=a_{1},$ $a_{0}=a_{l}$
$\varphi_{\Delta}(u)=\int_{\mathrm{T}^{1}}|\nabla u|=\sum_{i=1}^{l}|a_{i+1}-a_{\dot{l}}|$
, $u\not\in H_{\Delta}$ $\varphi_{\Delta}(u)=+\infty$ $f\in L^{2}(\mathrm{T}^{1})$
$f\in\partial\varphi_{\Delta}\Leftrightarrow\forall h\in H_{\Delta},$ $\varphi_{\Delta}(u+h)$ $-\varphi_{\Delta}(u)\geq\langle f, h\rangle$
$h= \sum_{i=1}^{l}h_{i}\chi\Omega:\in H_{\Delta}$ ,
$(\#)$ $\sum_{i=1}^{l}(|a_{i+1}+h_{i+1}-a_{i}-h_{i}|-|a_{i+1}-a_{\dot{l}}|)\geq\sum_{i=1}^{l}h_{i}\int_{\Omega}.\cdot fdx$
, $f\in\varphi_{\Delta}$ , $(h_{1}, \cdots, h_{l})\in \mathbb{R}^{l}$
$(\#)$ $\mathrm{A}\mathrm{a}_{\text{ }}$
$f\in\partial\varphi_{\Delta}$ , $(h_{1}, \cdots, h_{l})\in \mathbb{R}^{l}$ $(\#)$
$1\leq j\leq l$ $h_{i}=0(i\neq j)$ $(\#)$


















$\bullet$ $a_{j}\neq a_{j-1},$ $a_{j}\neq a_{j+1}$
$h_{j}arrow-0$ $(a_{j}-a_{j-1})/|a_{j}-a_{j-1}|+(a_{j}-a_{j+1})/|a_{j}-a_{j+1}| \leq\int_{\Omega_{\mathrm{j}}}fdx$
$\bullet$ $a_{j}=a_{j-1},$ $a_{j}\neq a_{j+1}$
$h_{j}arrow-0$ $-1+(a_{j}-a_{j+1})/|a_{j}-a_{j+1}| \leq\int_{\Omega_{\mathrm{j}}}fdx$
$\bullet$ $a_{j}=a_{j-1},$ $a_{j}=a_{j\dagger 1}$
$-2\leq\sim\Omega_{j}fdx$




$(\#)_{1}$ $\int_{\Omega_{j}}fdx=\frac{a_{j}-a_{j-1}}{|a_{j}-a_{j-1}|}+\frac{a_{j}-a_{j+1}}{|a_{j}-a_{j+1}|}$ $(1\leq j\leq l)$
$1\leq j\leq l,$ $1\leq k\leq l-2$ ,












$g(h)= \sum_{i=1}^{l}c_{i}|$h-a$i|-bh$ $h\in \mathbb{R}$
$|b| \leq\sum_{i=1}^{l}c_{v\#}$ $g(h)$
$\min_{h\in \mathbb{R}}$ g(h)=min$\{g(a_{1}), \cdots, g(a_{l})\}$
$g$ (h) 1
$(\#)_{2}$ , $h_{i}$ ,





, $f\in\partial\varphi_{\Delta}(u)$ 4 $(\#)_{1}\sim(\#)_{4}$
$\dot{\circ}$
$f\in L^{2}(\mathrm{T}^{1})$ $(\#)_{1}\sim(\#)_{4}$ , $(\#)$
,- $f\in\partial\varphi_{\Delta}(u)$
\mbox{\boldmath $\varphi$}\Delta (u) $=$ { $f\in L^{2}(\mathrm{T}^{1})|f$ $(\#)_{1}\sim(\#)_{4}$ }
$n=1$
$a_{i}$ ,
$(\#)_{2}\sim(\#)_{4}$ $(\#)_{1}$ , $\varphi_{\Delta}(u)$
$n=2$ , $\mathrm{T}^{2}$ $\Delta$ 1 $c$ $l^{2}$
$A=\mathbb{Z}/l\mathbb{Z}\cross \mathbb{Z}/l\mathbb{Z},$ $B=\{\alpha\in A||\alpha|=$
, $u\in H_{\Delta}$ $u= \sum_{\alpha\in A}$ a\mbox{\boldmath $\alpha$}\chi \Omega
$\varphi_{\Delta}(u)$
$\varphi_{\Delta}(u)=$ $\sum$ $c|a_{\alpha+\beta}-a_{\alpha}|$
$\alpha\in A$ \beta \epsilon B
$f\in L^{2}(\mathrm{T}^{2})$ $f\in\partial\varphi_{\Delta}(u)$ $\{$
$\varphi_{\Delta}(u+h)-\varphi_{\Delta}(u)\geq\langle f, h\rangle(^{7}h\in H$
$(\#)’$ $\sum$ $c(|a_{\alpha+\beta}+h_{\alpha+\beta}-a_{\alpha}-$
$\alpha\in A$ \beta \epsilon B
$\mathrm{V}^{\mathrm{a}_{\text{ }}}$







$\alpha_{0}\in\Lambda$ , $\forall\alpha\in \mathrm{A}$
$\exists\alpha_{1},$ $\cdots$ ,\mbox{\boldmath $\alpha$}k $\mathrm{s}.\mathrm{t}$ . $\Omega_{\alpha_{j}}$ $\Omega_{\alpha_{j+1}}$ ( ) 1
$(j=0,1, \cdots, k : \alpha_{k+1}=\alpha)$
$\bigcup_{\alpha\in\Lambda}\Omega$






$h_{\alpha}=h(\alpha\in\Lambda)$ -. $h_{\alpha}=0(\alpha\not\in\Lambda)$ , $\alpha\in \mathrm{A}$ $B_{\alpha}\subset B$
$B_{\alpha}=$ { $\beta\in B|\alpha+\beta\not\in$ A}
$(\#)’$
$c \sum_{\alpha\in\Lambda\beta}\sum_{\in B_{\alpha}}$









$\sum_{\alpha\in A\beta\in B+}c(|a_{\alpha+\beta}+h_{\alpha+\beta}-a_{\alpha}-h_{\alpha}|-|a_{\alpha+\beta}-a_{\alpha}|)-\cdot\sum_{\alpha\in A}h_{\alpha}\int_{\Omega_{\alpha}}fdx$
, $(\#)_{2}’$ $(\alpha$ , \beta $)$ \in \Lambda $\cross$ B $k_{\Lambda}$
$| \sum_{\alpha\in\Lambda}\int_{\Omega_{a}}fdx|\leq k_{\Lambda}c$
145
, $\int_{\mathrm{T}^{2}}u$f $dx-\varphi_{\Delta}(u)$ .
0
$(\#)_{4}’$ $\int_{\mathrm{T}^{2}}ufdx\geq\varphi_{\Delta}$ (u)
$f\in L^{2}(\mathrm{I}^{2})$ $(\#)_{1}’\sim(\#)_{4}’$ $f\in\partial\varphi_{\Delta}(u)$





$\mathrm{T}^{2}$ 1 , 1 $c$
$0<\epsilon<1$ , $\varphi_{\Delta}$
$E_{\epsilon}(u)=\{$
















$\partial_{t}u\in-Pu$ (C9E$\epsilon$ (u)) $t>0$
$u|_{t=0}=u_{0}\in H_{\Delta}$ $u_{0}(x)\in S^{2}$
, $u$ $u= \sum_{\alpha\in A}$ a\mbox{\boldmath $\alpha$}\chi 0
, \Omega $t$ a





, ( ) ,
[1] Y.Giga and R.Kobayashi, On constrained equations with singular diffusivity,
Methods and Applications analysis, 10(2003), 253-278.
[2] Y. Giga, Y. Kashima and N. Yamazaki, Local solvability of a constrained
gradient system of total variation, Abstract and Applied Analysis, to appear.
[3] Y. Giga and H. Kuroda, On breakdown of solutions of a constrained gradient
system of total variation, Boletim da Sociedade Paranaense de Matem\’atica,
22(2004), 1-12.
